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By applying the dynamical theory of heat to the formula which expresses the dissociation of electrolytes, Ostwald came to the following conclusions.
"The natural logarithm of the dissociation-constant or affinity-constant is proportional (save for a constant) to the heat of dissociation of the acid when it separates into its ions. As the constant is shown by experience to be composed of a series of terms, which depend on the nature and the positions of the constituent atoms, so is the electrolytic heat of dissociation the sum of a corresponding number of terms, each of which is defined by the nature and the position of each particular atom. Now, in this case, the heats of dissociation are the exact measure of the quantity of work spent in separating the acidic hydrogen atom from the negative ion, as external work does not come into consideration, and the state of the substances concerned approaches very nearly to that of the ideal gas. Consequently, the heat of dissociation measures the potential, or the force-function of the atomic complex in the corresponding position; and we se.e that this is the sum of those values which the individual atoms contribute to the total value according to their nature and position. . . . We see the markedly constitutive property of affinity-magnitudes reduced by this result to an additive form. This happened because the influence of constitution, or of spatial position, was itself taken into account in the terms."
The values of K found by Ostwald for acetic acid and its three chlorine derivatives may be taken as examples of the effect of constitution on the affinity-constants of acids. These are the values: for acetic acid, (CHa.COOH) -0018; for mono-chloracetic acid, (CH2C1.COOH) -155; for dichloracetic acid, (CHC12.COOH) 5-14; for trichloracetic acid, (CC13.COOH) about 121. The affinity-constant of the acid CC13.COOH is about 67,000 times greater than the constant of the acid CHs.COOH. These data show the great effect produced on that most important property of an acid, its affinity, by the substitution of the very negative atom of chlorine for hydrogen. Although the type is maintained, as Dumas, Gerhardt, and Laurent said, nevertheless the properties are profoundly modified, as Berzelius maintained. Hydrochloric acid, HC1, is approximately one and a half times stronger than trichloracetic acid. If these facts are translated into the language of the hypotheses of molecular structure and ionic dissociation, they assert that the substitution of chlorine atoms for non-acidic atoms of hydrogen in the -molecule of acetic acid so modifies the actions and reactions of all the atoms that the hydrogen atom which is